Traditional economic models treat the household as a single individual, and do not allow for separate preferences of and possible conflicts of interest between husbands and wives. Since wives are typically younger than their husbands and life expectancy for women exceeds that for men, wives may prefer to save more for retirement than do their husbands. This suggests that households in which wives have greater relative bargaining power may accumulate greater net worth as they approach retirement.
I. Introduction
As the population ages, the welfare of older persons, the timing of retirement, and the costs of Social Security and other elderly support programs have become increasingly important to policy makers. The decline in the household savings rate in the United States during recent decades and the projected insolvency of the Social Security system have focused attention on the wealth accumulation of older couples and their ability to maintain consumption after retirement.
If the savings and pension assets of married-couple households prove to be inadequate, the costs will be borne primarily by women, who are likely to outlive their older husbands.
Most studies of life-cycle household behavior have focused on individual-based models of retirement and/or saving. Bernheim et al. (1997) , for example, attempt to explain the large variations in savings and wealth among households in terms of variations in time preference rates, risk tolerance, exposure to uncertainty, relative tastes for work and leisure, and other factors that can be incorporated into an individual life-cycle model, but find little support for such explanations. Although marital status has been taken into account in some of this work, interactions between spouses' incentives and potential conflicts in their objectives have not been explored as potential explanations of variation in savings accumulation and retirement timing. 1 Husbands and wives may have different private interests in savings and wealth accumulation that must be resolved through some household decision process. Because wives tend to be younger than their husbands and also tend to have longer life expectancies, wives have a longer retirement period to finance. This suggests that wives should prefer greater net worth at retirement and/or a lower level of household consumption, given fixed household lifetime resources. If the relative bargaining power of husbands and wives varies over married couples, due either to individual characteristics or environmental factors, this may be one source of variation in wealth accumulation between households with comparable total resources.
In this paper, we use data from the Health and Retirement Survey to examine the relationship between household net worth and a limited set of factors that may affect the relative bargaining power of husbands and wives. We find that low relative education of wives is associated with low household wealth, but that relative age has no significant effect on wealth.
When we add wife's income as a proportion of total household income, we find, as did Browning (1995) , that this is associated with reduced household wealth, but speculate that current income and its components is strongly correlated with unobserved determinants of total household resources. We plan to extend this analysis by adding improved measures of permanent income, including pension wealth, and characteristics of state marital property and divorce laws as alternative indicators of relative control over household resources.
One contribution of this paper is the estimation of a more complete unitary model of the determinants of household net worth. Even in the absence of bargaining, characteristics of both spouses should affect total household resources and savings behavior. We find, as expected, that characteristics of both husband and wife are important determinants of net worth.
II. Marital Bargaining and Household Savings
Economic models of retirement and savings behavior typically examine the optimal behavior of a single individual who faces alternative streams of utility over the remainder of his or her life. In general, however, retirees are not isolated individuals; the labor supply and consumption decisions of elderly couples will be the outcome of a joint decision-making process that reflects the preferences and interests of both husband and wife. In recent years, gametheoretic models of family decision-making -including both cooperative and non-cooperative bargaining models -have been developed and have received considerable empirical support, but have had little influence on the study of retirement and savings. 2 2 Three surveys that document recent changes in the theoretical and empirical modeling of family behavior are Behrman (1997) , Bergstrom (1996), and Lundberg and Pollak (1996) .
Many of the important issues in the behavior of elderly couples involve decisions in which there may be a conflict between the needs and objectives of married men and those of their wives. For example, the causes of extensive poverty among elderly widows cannot be analyzed without considering the consumption/savings decisions of married couples. Wives are typically younger than their husbands, and life expectancy for women exceeds that for men. Consequently, wives may prefer to save more for retirement than do their husbands. Recent discussions concerning individual control over Social Security assets and the fate of the spouse benefit bring into sharp relief the possible conflict of interest between elderly wives and husbands. An appropriate framework for analyses of these and other issues must allow for the independent preferences of husbands and wives and for the dissolution of a marriage through death or divorce.
3 Lundberg (1999) suggests that bargaining models may help to explain some empirical puzzles, such as the failure of consumption profiles to correspond to the individual life-cycle model. If the husband loses bargaining power when he retires from a career job, then a discrete shift in the household's consumption/savings path may result. Banks, Blundell, and Tanner (1998) find that the drop in observed consumption after retirement cannot be fully explained by standard life-cycle factors. Bernheim, Skinner, and Weinberg (1997) also find a drop in consumption at retirement that is not consistent with life-cycle consumption smoothing. Lundberg, Startz, and Stillman (2000) find that the retirement consumption drop is characteristic only of married-couple and not single -person households in the Panel Study of Income Dynamics, providing support for an explanation based on shifts in relative bargaining power.
A growing empirical literature based on the bargaining (or collective) framework provides evidence that the share of household income controlled by the wife affects household behavior, including expenditures on various goods, individual labor supplies, and health outcomes for children. Individual control of income may also affect saving behavior and retirement timing if there is spousal disagreement over desired wealth at retirement. In general, bargaining models suggest that a variety of household and extra-household characteristics that are not usually included in savings and retirement models may affect relative bargaining power, and thus behavior.
We begin with a simple multi-period unitary model in which the lifetime utility of the couple is
U g is the utility from consumption by the couple, ρ is the subjective discount rate of the couple, t α is the probability that both spouses will be alive at time t, () M g is the widower's utility of wealth, mt p is the probability that the husband becomes a widower at time t (i.e. that the wife dies and the husband is still alive), () F g is the widow's utility of wealth, ft p is the probability that the wife becomes a widow at time t, () B g is the utility from bequests, and t m is the probability that the surviving spouse dies at time t. Hurd (1999) uses this model to analyze the effect of mortality risk on the decisions of a couple who maximize this common objective function subject to a pooled resource constraint.
An alternative to the unitary model allows the couple to "bargain" over the consumption path. Several household bargaining models have been proposed in the literature, including both cooperative (Manser and Brown 1980 , McElroy and Horney 1981 , Lundberg and Pollak 1993 and non-cooperative models (see Lundberg and Pollak 1994 for a survey), as well as general collective models (Chiappori 1988 (Chiappori , 1992 which do not impose a bargaining scheme, but assume a Pareto efficient outcome.
In a collective model, the husband and wife have separate utility functions: Because wives tend to be younger and to have longer life expectancies than their husbands, wives should prefer a greater net worth in periods near retirement. 4 A wife may not prefer a higher rate of savings in every period; her optimal saving rate may be lower than his in some periods if, for example, she prefers greater expenditure on some children's goods relative to her husband. However, we hypothesize that, in periods near retirement, the net worth of households in which the wife has greater bargaining power will be greater than the net worth of households that possess the same total lifetime resources but in which the wife has less power. Browning (1995) uses Canadian data to investigate the relationship between the intrahousehold distribution of income and household saving. The distribution of earnings and other income in the household is problematic as a measure of relative bargaining power, as it 4 Hurd and McGarry (1995) find, however, that men and women may have biased beliefs about their survival probabilities, and this may affect their preferred wealth profile. They find that HRS male respondents are quite accurate in their self-assessed probability of living to age 75, but overestimate their chances of making it to age 85, while women underestimate their probability of living to age 75, but give accurate predictions of their probabilities of living to age 85.
reflects household decisions about time allocation that are made jointly with savings and consumption decisions. Browning finds that the household saving rate is lower when the wife's share of family income is high and this relationship disappears when household income is controlled for. This is the opposite of the effect that a bargaining perspective would predict, but may be due to the endogeneity of income, or to the age composition of the sample. Browning's sample includes husbands aged 30 to 59, so many of the couples are years from retirement, and an unambiguous relationship between savings and bargaining power may not have developed.
In this paper, we examine the relationship between the savings behavior of couples in the Health and Retirement Survey (HRS), and characteristics of husbands and wives that affect total household resources and the desired consumption path. The HRS provides longitudinal data on a recent cohort of older people, and provides particularly good information about their assets. We estimate a standard net worth model, an expanded unitary model, and an alternative model consistent with the collective framework. We do not impose a particular bargaining structure, but use a simple reduced form collective model that will allow us to test whether our measures of bargaining power affect household net worth.
III. Data and Empirical Strategy
The Health and Retirement Survey (HRS) is a national longitudinal survey of older Americans, with oversampling of blacks, Hispanics, and Florida residents. The baseline survey (wave 1), done in 1992, was a face-to-face interview of a sample of the 1931-41 birth cohort and their spouses or partners. Over 12,600 persons in 7,600 households were included in this initial survey. Follow-up telephone surveys are done every 2 years, with additional cohorts added in 1998. For estimates in this draft, we rely only on data from wave 1 of the survey.
We use a sample of married and cohabiting opposite-sex couples in which the man is aged 45 to 70 and the woman is aged 40 to 65. 5 These age limitations result in our excluding 225 couples in which the spouse was substantially younger or older than the age-eligible respondent, but approximately preserves the mean age of men and women in the sample. Individuals chosen for inclusion in the HRS were aged 51 to 61 in 1992, or were married to or cohabiting with a chosen respondent in this age range.
The HRS data provide detailed wealth information, including housing, other real estate, motor vehicles, businesses, financial instruments, and other assets. Detailed information on liabilities, including mortgages, home equity loans, business loans, and other debt, such as revolving account balances, allows calculation of the couple's net worth. 6 We have measures of the couple's income in 1991 and it's composition. Earned income and pension income is attributed to the person who receives that income, allowing us to construct the wife's share (in earnings and pensions) of the couple's total income. We also use educational attainment of husband and wife, as well as of their parents when it is reported.
The HRS data also provide the labor market status, race, and self-reported ordinal health status (five categories) of each spouse, and the couple's geographic region of residence. Table 1 gives means for variables used in our analyses.
First we estimate a unitary model that is more complete than standard models of household net worth in the literature. Characteristics of both spouses should affect net worth, even in the absence of bargaining. We then augment this model by incorporating variables suggested by the household bargaining framework.
Valid measures of the relative bargaining power of husbands and wives are not easy to construct. In general, we expect bargaining power to depend upon the control that husband and wife have over household income and other resources, and on their expected well-being outside the marriage. Relative income would seem to be the most straightforward indicator of control over household resources, but relative earnings will reflect relative wage rates, which affect time use and savings through the prices of husband's and wife's time. We use relative current income as one measure of bargaining power to compare our results with Browning's, but recognize that this measure is likely to be endogenous with respect to savings behavior. Non-labor income or assets are often used to construct alternative indicators of relative control of resources, but problems of measurement and possible endogeneity arise in this case as well. 7 A more long-term measure of potential income would be preferable, and we include relative years of education as a proxy for relative potential earnings of husband and wife. Bergstrom and Bagnoli (1993) argue that women tend to marry older men because of differences in the economic role s of men and women. The labor market success of a man, which determines his desirability as a mate, is revealed at an older age than the marriage-relevant characteristics of a woman, which do not depend on market activity. The relative age of the wife has been found to be positively related to her share of household expenditures by Browning et al. (1994) , and we include this as an additional measure of relative control over household decisions.
However, wife's age may also act as a proxy for her remarria ge prospects, which are likely to deteriorate with age more rapidly than those of her husband and thus decrease her relative bargaining power. We also experiment with characteristics of the family of origin (parents' education) as alternative indicators of separate resources. with negative or zero net worth (195 cases) were assigned $5 in specifications using the log of net worth. The results were not sensitive to the exclusion of these low asset cases. 7 See the discussion in Lundberg and Pollak (1996) . 8 Smith (1995) and Lusardi (1999) present multivariate models of the net worth of HRS households that include the education, health, and other characteristics of only the primary respondent.
IV. Results
We use a set of 3-year age category dummy variables in order to allow household net worth to vary with age in a general way. There are significant differences in net worth across geographic regions. Those in the south have significantly less and those in the west significantly more wealth than those in the northeast, which is the omitted region. These differences may be related to differences in real estate values and perceived future costs of living. We also included the couple's current income in a model that we do not present here. Current income depends upon the labor market status of husband and wife, and is jointly determined with retirement timing and savings. However, the inclusion of income did not substantively alter coefficients on other covariates. A longer-run measure of total resources, such as an estimate of life-time earnings constructed from Social Security records, would be a preferred determinant of net worth. Table 2 reports the results of two standard net worth models, one that includes the husband's current work status and one that does not. 9 Households in which the husband has retired have higher wealth than those in which he is still working, although the difference is not quite significant. However, the timing of retirement, and therefore work status, will be jointly determined with net worth. 10 The effects of the husband's characteristics on net worth change very little when work status is included. Table 3 reports results from a specification that is consistent with a "unitary" model of household net worth, in which the household acts as a single decision unit. In the absence of bargaining over savings decisions within households, a unitary model is the appropriate framework. This model includes characteristics of both husband and wife, and both sets of variables are highly significant. Net worth varies directly with health status of both husband and wife (good health is the omitted category). 11 Wife's education has a strong positive effect on household net worth (less than 12 years is the excluded category). Her education may affect net worth through her own earnings, her productivity in household production, or through a positive 9 The six working status categories are not mutually exclusive. The majority of the sample answered "yes" to only one of the categories, while a few placed themselves in none, two, or three of the categories. 10 We hope to consider the simultaneous determination of net worth and retirement timing in future work.
effect of her education on her husband's earnings. 12 The effect of the husband's own education is reduced when his wife's education is added to the model. Households with non-white husbands have lower net worth than similar white households.
13
Sets of age-category dummy variables are included for both spouses, with the 55-57 age range the excluded category for both. The estimated age pattern, with confidence intervals, is shown in Figure 1 . Age, for both men and women, is concavely related to increments in net worth, with effects increasing at younger ages and beginning to decline after some peak age.
14 This is consistent with a slow-down in net worth accumulation as couples begin to transition into drawing on net worth for consumption.
The number of living children may capture both the negative effect of the cost of children on long-term accumulation of assets, as well as the positive effect of children on net worth through bequest motives. We find the net effect of children to be negative and significant, suggesting that the cost of children outweighs the bequest motive on average.
The complete unitary model represents a substantial improvement over the models in Table 2 in explaining variation in net worth in this sample, with an increase in R-square from .25
to .31. This result suggests that expanding the focus of studies that investigate saving and net worth beyond the single -agent standard to include the characteristics of both spouses will result in better predictions of behavior. Table 4 presents estimates from collective models. These introduce some relative characteristics of husbands and wives as measures of relative bargaining power. Model 1 adds the age difference between husband and wife (his years less her years) and a set of dummy 11 The causal direction of positive associations of health with income and net worth has not been resolved in the literature, and we will not attempt to sort it out here. 12 Lundberg and Rose (1999) find evidence of such an effect. 13 Models with wife's race included yielded results in which the sum of husband and wife like-race coefficients approximately equals the coefficient reported here for husband's race, indicating that his race is a good measure of the total effect of race for the household. This is not surprising as there are very few mixed-race couples in the data (about 200 in the sample of 4700). A dummy variable for mixed race couples was experimented with but had no significant effect. 14 Men aged 73-75 appear to deviate from the concave pattern, but the standard error is large, and we cannot reject that the true value of this coefficient is equal to that for 70-72 year-olds.
variables representing categories of differences in their educational attainment. 15 The effect of a difference in education is significant in only one case: when the husband has eight or more years of education more than his wife, the couple has lower net worth, even after controlling for levels of education. This effect is strongly significant, and is robust to various specifications. This implies that when the wife has very low education relative to her husband, which may imply she has less power over household decisions, household net worth is lower. Since we have controlled for husband's and wife's educational attainment categories with a set of dummy variables, the effect of the education difference provides some evidence in favor of a collective household framework as a basis for long-term savings behavior in multi-person households.
The age difference does not appear to have a significant effect on net worth. We also examined spousal differences in father's education and in mother's education as well as the wife's parents' education difference (her mother's years less her father's years) and did not find any of these to be significantly associated with household net worth (results are not shown).
Model 2 also includes the wife's share of current income, and the estimated effect is significantly negative. However, current income may not be a good measure of long-term control over resources and thus of control over household decisions. In addition, current household income is endogenous with respect to household wealth. Given the problematic nature of this variable, we exclude it from Models 1 and 3, but the construction of a better measure of permanent income and the wife's share of that income is a high priority. 16 We also note that relative years of education may be a better measure of long-run income control than the share of current income.
Model 3 is like Model 1 except that the age difference is excluded. We have a weaker a priori belief regarding the effect of the age difference on the wife's relative power over household decisions than is the case for the difference in education. Excluding the age difference does affect the magnitude and significance of some of the age-category dummy variables, but does not affect the size or significance of the education difference variables.
V. Conclusion
We find in our "unitary" model that characteristics of both spouses are important predictors of net worth for married couple households. Models of net worth which exclude the characteristics of the wife, or of one spouse generally, ignore significant determinants of the total resources and savings behavior of households.
The characteristics of husbands and wives will also affect net worth if they have different Standard errors in parentheses. *, **, *** = statistically significant at 10%, 5%, and 1% respectively. Standard errors in parentheses. *, **, *** = statistically significant at 10%, 5%, and 1% respectively. Region is included in model but not shown in table (effects similar to those in Table 2 ). Standard errors in parentheses. *, **, *** = statistically significant at 10%, 5%, and 1% respectively. Models also include a constant term and control variables for region of residence, number of living children, husband and wife's health status, and husband's race. 
